The morphogenesis of cyclohexylamine-induced testicular atrophy in the rat: in vivo and in vitro studies.
Male Wistar strain rats were fed a diet providing an intake of 0 or 400 mg cyclohexylamine (CHA)/kg body weight/day for 1, 3, 7, 9, or 13 weeks. At the end of the appropriate feeding period the rats were perfused-fixed with Karnovsky's fixative. The weights of the fixed testes were recorded and the testes, epididymides, and spermatic cord were sampled and processed into methacrylate resin. Histopathological examination of the testes showed changes after 3 weeks of CHA administration. The most frequent and consistent lesion consisted of a focal, basal vacuolation of the Sertoli cell cytoplasm associated with the local loss of spermatocytes and spermatogonia. After a 7-week administration, the Sertoli cell vacuolation was extensive, while the germ cell population showed mild to moderate degeneration and depletion. After longer periods of treatment the lesion was more severe and affected a greater number of tubules leading to general disruption of the germinal epithelium. Cocultures of Sertoli and germ cells were prepared from the testes of Wistar strain rats and exposed to (CHA) or its metabolite 4-aminocyclohexanol (4ACH) at concentrations ranging from 0.1 to 10 mM for periods of 24-72 hr. The cultures were fixed, stained, and examined by light microscopy. Cultures exposed to CHA or 4ACH showed morphological changes comparable with those seen in vivo. Sertoli cell vacuolation was the earliest change with progressive germ cell degeneration and exfoliation from the Sertoli cell monolayer. At equimolar concentrations, CHA produced more marked changes than 4ACH. These results suggest that CHA itself acts directly on the testis and that its primary cellular target is the Sertoli cell.